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Foreword
The present study on changes in the employment, occupation and skill structure in the
Korean manufacturing sector in view of increased exposure to international competition, is part
of a set of country studies on the project “Jobs, technology and skill requirements in a
globalized economy”, undertaken by the Employment and Labour Market Policies Branch.
This paper focuses on the employment and skill effects of increasing global competition
and technological innovations in the manufacturing sector.   It explores the hypothesis that the
adoption of new technologies and improvements in the skill composition of labour would be
primarily observed within industries which were more exposed to foreign competition.  This
study presents, therefore, a range of descriptive and analytical information on trade,
technology, jobs and skill requirements in manufacturing.
The paper shows that labour-saving technological changes have an indirect impact on
employment growth through their output and/or export growth effects.   In terms of
international trade, the study reveals that the export sector has contributed to continuing
employment growth by changing its output structure from labour-intensive products to
technology and skill-intensive products.  Moreover, skill upgrading has proceeded faster in the
industries which faced intensive competition from abroad, i.e  the export and import-
competing industries rather than in the domestically-oriented industries.   It also provides
indications on the role played by industrial policies in upgrading the skills of the labour force.
Other studies undertaken in this series cover changes in the structure of employment
in view of increased exposure to international trade and technology in Brazil, Mexico,
Singapore and Canada.
Gek-Boo Ng
Chief
Employment and Labour Market Policies Branch
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I. Introduction
Over the last three decades, Korean economy succeeded in outward-looking economic
development strategy based on export-led industrialization and import of foreign technology. Its
comparative advantage in well-educated, relatively cheap, skilled workforce has been the base of
outward-looking economic growth.
However, Korean economy, which now seeks to move to the next level of industrialization
and join developed country group, encounters with new challenges. First, it should be more
completely integrated into global economy than ever to join developed countries both in name and
reality, even though Korea was admitted to OECD in 1996. Second, Korea has to secure its
competitive capabilities in science and technology to compete with more advanced countries in
global world economy.
Integration into global economy and advancement in technology would prompt structural
changes not only in output composition but also in employment and occupational composition of
workforce. The Korean economy is now experiencing greater structural adjustments of output
and employment as the degree of integration with world markets increases and the change in
technology becomes faster than ever. Employment growth in the manufacturing sector, which has
been the major sector of employment growth, began to stop since the late 1980s. The shortage
of low-skilled workers becomes a serious problem particularly in the labour-intensive industries
that were leading exporting sectors in the past. Even though demand for high-skilled engineers
and technicians increases, the unemployment rate of workers with high level of education is
relatively high and the possibilities of layoff or dismissals in white collar workers are also
increasing.
All these changes are the results of increased integration with world markets and faster
technological changes it prompts. In order to understand these changes and set up new manpower
policies, a study of employment and skill effects of global competition and technological change
is necessary. Of course, there have been a lot of research of the effects of human capital on
economic growth in development economics and labour economics, but relatively few of the
effects of economic growth on human capital, in particular, occupational composition, job
structure and skill requirements. It is these demand-side analyses which would contribute to
understanding globalization, technological change and their economic impacts and policy
implications. This study will focus on employment and skill effects of increasing global
competition and technological innovations in Korean manufacturing sector over the last two
decade-between 1970 and 1990. The analysis of this period would give useful implications for the
ongoing greater changes in foreign competition, technology, and employment in manufacturing
sector in the 1990s.
This paper will test the hypothesis that Korean manufacturing sector has increased its skill
level of workforce by increasing the degree of exposure to foreign competition and developing
its technological capability to obtain competitiveness in world markets over the last two decades.
In particular, the hypothesis that the adoption of new technology and improvements in skill
composition of workforce would be primarily observed within the industries that were more
exposed to foreign competition such as exporting sub-sector or import-competing sub-sector will
be examined.
2II. Increased exposure to international markets in the manufacturing
sector: 1970-90
Using cross-section data of the Korean manufacturing sector, this section will classify the
manufacturing industries into sub-groups to examine which is fast growing sector, which is
export-oriented sector or import-competing sector or domestically-oriented sector, which is
technologically innovating sector and/or productivity increasing sector. This classification can be
used for the analyses of employment and occupational structure. Before going forward, I will
explain the data sources.
Data sources
This study will present a range of descriptive and analytical information on the trade,
technology, employment, occupations in the manufacturing sector of Korea. The first is about
international trade related data such as the level and the share of exports and imports by
industries. The second is about technology or production related data such as output, total fixed
capital, productivity, and R&D investment. The third is about employment and skill related data.
The main sources of these data are in what follows. Detailed data on the international
trade can be obtained from Yearbook of Trade Statistics (Office of Customs Administration,
Korea). However, they are classified in terms of products not in terms of industries. That is why
Input-Output Table (1970, 1975, 1980, 1985, 1990, Bank of Korea) is used to obtain trade-
related data for disaggregated manufacturing industry sectors in this study. Data on output,
employment, and productivity are obtained from Report on Mining and Manufacturing (Economic
Planning Board, Korea). Data on employment and occupations are from micro-data of
Occupational Wage Survey (1971, 1976, 1980, 1985, 1990, Ministry of Labour, Korea).
Without any unified data sources about trade, technology, and employment, I am forced
to merge these different data sources by 3-digit industry level, which could cause some problems.
First, classifications of industry sectors are different between Input-Output Table (IOT)
and Report on Mining and Manufacturing (RMM), Occupational Wage Survey (OWS). To solve
this problem, I adjusted the classifications to three-digit 28 industries by aggregation.
Second, the sampling method and survey scope are different between data sources. RMM
are surveyed on all establishments with five or more employees while OWS are surveyed on
around 3,000 establishments sampled with ten or more employees. On the other hand, the survey
scope of IOT comprises all establishments in theory, but the data on IOT are estimated using
other survey data in reality. The fact that small establishments with ten or less employees have
very little meaning in Korean manufacturing sector would make this problem trivial. Thus, these
data are used being merged boldly with some reservation. Employment and skill related data of
OWS are aggregated over individuals within each industry, then they are matched to industrial
data from RMM and trade data of IOT. So, the final data set consists of data on trade,
production, employment and occupations of 28 three-digit industries, 1970-1990. 
3Third, the 1971 OWS data has a problem in sampling. The OWS survey started in 1971,
but it was not perfect at that time. Thus, the 1971 employment and skill data have to be
interpreted with reservation.
Long-term trends of the manufacturing sector
The Korean manufacturing sector has already gone into the highest level of outward
orientation in the early 1970s. The export-ratio to total output already increased from 13.0 per
cent in 1970 to 20.8 per cent in 1975 reflecting the adoption of export promoting policies, and
kept the level around 20 per cent thereafter (see Table II-1). 
What is worth noting, however, is that even though Korea adopted outward-looking
development strategy, the market in the Korean manufacturing sector has been rather closed over
the last two decades as indicated in the statistics in Table 1. Between 1970 and 1990, the ratio of
imports to total domestic demand in manufacturing sector decreased from 29.4 per cent to 20.9
per cent. It implies that Korean economy has been successful in import substitution of heavy
industries such as basic metal (iron and steel) and machinery industries as well as export
promotion. The import-ratio of steel industry has decreased from 71.9 per cent to 15.3 per cent,
that of machinery industry from 78.3 per cent to 42.0 per cent  (see Table II-1). Basic metal had
a great portion of import in 1970, but the success of establishing iron industry contributed to
decreasing its import since 1975. 
But, these import-substituting industries quickly transformed themselves into exporting
ones. Of course, the import protection also contributed to the decrease in the import-ratio. The
transformation of trade policy in 1968 opened domestic market to foreign products, but a lot of
import regulations protected domestic market from foreign competition. However, the degree of
import liberalization reached to almost 99 per cent in the manufacturing sector as of 1990. The
import protection can not be a cause of low level of import-ratio any more, and the low level of
import-ratio does not mean low level of exposure of domestic market to foreign competition any
more in the manufacturing sector. 
The structure of output and trade by sector in the manufacturing sector has also changed
impressively. Table II-2 and Table II-3 indicates that the output and trade structure have changed
from one based on food, textile and chemicals to one based on machinery, transport equipment,
electronics, steel and iron. The two pillars of Korean manufacturing sector are textile industries
(KSIC code 32) and machinery, equipment and electronics industries (KSIC code 38). The output
share of textile has decreased from 21.8 per cent in 1970 to 13.7 per cent in 1990 while that of
machinery and equipment has increased from 12.2 per cent to 34.1 per cent. 
Within the heavy industry category, the faster growing sectors of the 1970s were iron,
steel, and chemical industries while machinery, equipment and electronics, and transport
equipment were the faster growing sectors of the 1980s. Consumer electronics and
semiconductors, in particular, have grown most sharply in the 1980s.
These patterns appear in the changes of export composition by sector as well. The export
share of machinery and equipment increased dramatically from 9.3 per cent in 1970 to 42.3 per
cent in 1990 while the export share of textile decreased from 43.2 per cent in 1970 to 31.4 per
cent in 1990. It suggests that there has been a strategic change of comparative advantage in the
Korean manufacturing sector. 
4The change in composition of import was not so impressive as that of output or export.
Import has been concentrated on capital goods and chemical products constantly since 1970. The
change of production and trade composition means change of production technology in
manufacturing. The fact that the output share of labour-intensive industries decreased and the
output share of capital or skill-intensive industries increased implies a great change of the overall
technical structure in the manufacturing sector.
Technical change can be examined using indicators such as capital per employee, capital
intensity (capital/output, capital coefficient) and labour intensity (number of employees/output,
labour coefficient) as proxy variables representing technical change. The capital per employee is
calculated as the amount of fixed capital per employee, the capital intensity as the amount of
capital per unit output (per one million won) and labour intensity as the number of employee per
unit output (per one million won). The growth rate of capital per employee can be decomposed
into two parts, growth rate of capital intensity and growth rate of labour intensity (K/L=K/Y-
L/Y). Figure 1 shows growth trends of these indicators.
A notable feature of the figure is that there has been a sizable decrease in labour intensity
and the stagnation of capital intensity since 1983. That is, the increase in capital per employee was
due to the decrease in labour coefficient rather than to the increase in capital coefficient. From
this, we can see that labour-saving technological change has been strengthened since 1983 while
there might have been capital using-technological change between 1973 and 1979 due to a lot of
investment in heavy industries in this period. From Figure I, it can be found that the log index of
increase in capital intensity was larger than that of labour intensity between 1977 and 1982. It
means that output shift to capital intensive industries or capital deepening within the industries
has occurred for the late 1970s reflecting the HCI promoting policies while labour-saving
technological change began to be intensified since 1983.
Classification of the manufacturing industries into sub-group
To identify changes in the sectoral level of exposure to international competition, I
classified manufacturing industries through the analysis of sectoral trade balances over the last two
decades. Export performance and degree of exposure of domestic market to import penetration
can reflect the degree of exposure of domestic industries to international competition. Export
performance can be measured with export-ratio (export/total output), and degree of exposure to
import penetration with import-ratio (import/total demand (=output-export+import)). Export-
ratio and import-ratio by industries are presented in Table II-1.
Exporting industries are those which rank high in the average export-ratio between 1970
and 1990. Import competing industries rank high in the average import-ratio between 1970 and
1990. The rest are classified as domestically-oriented sector. I also decomposed the exporting
industries into exporting light-industries and exporting heavy-industries because they are very
different in technological structure and workforce composition except the fact that they are
exporting-industries.
The result of the classification by this method is presented in Table II-4. Just like general
understanding, main products of the exporting industries are textile, footwear (light industries)
and automotive, shipbuilding and electronics (heavy industries). They usually exported over 30
per cent of their outputs over the period. Import competing sectors are mostly composed of
capital-goods producing industries. The imports took over 40 per cent of the total domestic
demand in these sectors. Domestically-oriented industries are producing food, beverage, wood
products, paper, non-metallic mineral products, iron and steel. 
5Next, the manufacturing industries are also classified according to production technology -
physical capital intensive industries, human capital intensive industries, and physical labour
intensive industries. It is supposed that value added is composed of three parts, rewards for
physical capital, rewards for human capital, and rewards for physical labour. I also assume that
remuneration for non-production employees is rewards for human capital and remuneration for
production employees is rewards for physical labour, and the rest of the value-added is rewards
for physical capital. Physical capital intensive industries are those that rank high in the ratio of
rewards for physical capital to total value-added. The other industries are classified in the same
manner. Table II-4 presents the ratios by industries and their classification, which suppose that
Food, beverage, chemicals, non-metallic mineral products, iron and steel are physical-capital
intensively produced, and machinery, equipment and electronic products are human-capital
intensively produced. The rest of them are physical labour intensively produced.
Trends of manufacturing by sub-group 
Table II-5, Table II-6, Table II-7 present trends of production, trade and technology by
the classified industry groups. The share of exporting industries’ output to total manufacturing
output has increased from 36.3 per cent in 1970 to 47.2 per cent in 1990. Of course, the output
share of exporting light-industries has decreased since 1975 contrary to that of exporting heavy-
industries. In particular, import-competing industries increased their output faster than any other
industry groups. The annual growth rate of output between 1970 and 1990 was over 21.8 per cent
in exporting heavy-industries and 21.1 per cent in import-competing industries. On the contrary,
it was only 14.3 per cent in exporting light-industries and 14.7 per cent in domestically-oriented
industries.
What is more impressive in these Tables is that export growth of import-competing
industries is higher than that of any other industries. The annual growth rate of export in import-
competing industries was 29.4 per cent and the share grew from 2.3 per cent to 13.1 per cent
between 1970 and 1990. It was particularly higher in the period of 1985 and 1990. This indicates
that import-competing industries also increased their economic and export performance. As You
(1994) argues, the Korean import-substituting industries quickly moved into exporting industries.
Exporting heavy-industries also raised their share of export from 11.3 per cent in 1970 to
35.3 per cent in 1990 with the annual growth rate of 25.5 per cent. It can be argued that the
industries that were exposed to international competition increased their output and export much
faster than the domestically-oriented industries with the exception of light industries.
The import composition by industry group changed relatively slowly. Import-competing
industry group, however, gained its share of import while the domestically-oriented industry
group lost its share. The constant increase in the import of capital goods reflects unchanged
dependency on foreign technology of Korean manufacturing sector.  Trade pattern in the Korean
manufacturing sector seems to conform to Heckscher-Ohlin theory which postulates that trade
reflects the particular strengths of a country’s factor endowment-its comparative advantage, that
is, countries export goods that use their abundant factors intensively in production and import
goods that use their scarce factors intensively in production. Table II-6 shows that exporting
sector is more labour-intensive and import-competing sector is more capital-intensive in Korean
manufacturing sector even as of 1990. Domestically-oriented sector is most capital-intensive. It
might be because iron and steel industries and chemical industries are included in that sector.
As for the growth of factor intensity, the decline of labour intensity and the growth of
productivity (=value added per employee) have been larger in exporting heavy industries and
import-competing industries particularly for the 1980s although labour-saving technological
changes appear in all industries for the 1980s. 
6That is, exporting heavy-industries and import-competing industries have changed their
technical base from capital-using ones between 1977-1982 to labour saving ones thereafter. It
suggests that the fastest growing sectors both in output and export such as exporting heavy-
industries and import-competing industries have raised their capital intensity for the late 1970s
but provoked labour-saving technological change raising productivity for the 1980s faster than
other sectors. So, the new trade theory developed by Krugman, Dixit and Norman, and Lancaster
that competitive advantage can be changed strategically is accepted in Korea as well. Balassa
(1977) also argues that comparative advantage can change its pattern in the process of economic
development. In countries progressing on comparative advantage, their exports can supplant the
exports of countries that graduate to a higher level. A lot of studies of World Bank also indicate
that there is evidence that the developing countries are exporting not only the traditional, labour-
intensive and resource-based product, but are also recording very fast growth in the export of a
variety of products of capital goods industries.1 
In the first phase of industrialization of developing countries, the success in absorbing
large pool of surplus labour force appears to advocate the outward looking policies with labour-
intensive production method. It is not enough, however, to raise the output and employment in
the latter part of the industrialization. That is, developing countries can also raise and upgrade
technological levels in order to be more competitive in global world markets.2 
Table II-7 shows the changing pattern of output and export by technology. The export
share of physical labour intensive industries has diminished a lot from 74.3 per cent in 1970 to
38.5 per cent in 1990 while their import share has increased from 6.3 per cent in 1970 to 10.3 per
cent. Larger part of export growth has occurred in human capital or physical capital intensive
sectors, while larger part of import growth has occurred in human capital or physical labour
intensive sectors rather than physical capital intensive sectors. Particularly, the industries using
human capital more intensively has accelerated their export and output share. They also increased
productivity by labour-saving technological changes rather than capital accumulation in the 1980s
(see Table II-8). It implies human capital or job skill might be an important factor in enhancing
export performance and developing technological capabilities in the 1980s.4
III. Changes in the structure of employment in the manufacturing sector
(1970-90)
Employment of manufacturing sector
The manufacturing sector has been a key source of employment growth since the
industrialization began in the 1960s. The share of workers in manufacturing to total workers has
been doubled over the last two decades from 13.2 per cent in 1970 to 27.2 per cent in 1990 while
that of agricultural sectors decreased from 50.4 per cent to 14.7 per cent.
The employment growth rate of manufacturing sector was higher in the early 1970s and
in the late 1980s. The employment elasticity was also much higher in the first part of 1970s (see
Table III-1). In actual fact, the early part of 1970s was the extension of the former period in terms
of the pattern of industrialization. The promotion of labour-intensive industries created great
employment opportunities for the immigrants from the rural sectors or the underemployed people
in the urban informal sector in the period of 1963-1975, which was a great employment expansion
period. 
7The late 1970s, however, shows slower employment growth rate. It was argued that the
Korean economy passed the Lewis turning point in 1975 (Bai, 1982). The unlimited pool of
labour supply began to be exhausted since 1975.4   The slowdown in the employment growth of
the late 1970s was explained by the labour supply side view of the turning point hypothesis. Of
course, it can also be explained by labour demand side view of the slower expansion in output and
lower employment absorption. The shift in the composition of manufacturing production towards
more capital-intensive products might have reduced the employment absorption power of
manufacturing sector. The continued growth of real wage and government’s subsidy to capital
accumulation in heavy industries caused a steady decline in relative price of capital compared with
labour, which resulted in capital-deepening and declining employment absorption.5 Consequently,
Korean economy could flexibly respond to the declining labour supply in the late 1970s and early
1980s. The labour demand also decreased when the growth rate of labour supply began to
decrease. Not only the pool of overpopulation in rural sector has decreased but also the
enrollment rate to a higher grade of school has increased and the growth rate of economically
active population has decreased since 1980. The structural adjustments of labour market in the
early 1980s, therefore, were considered successful (Kim, 1994).
However, the most drastic change in employment of manufacturing began to occur after
‘three low economic boom period (1987-1989)’. Not only the employment absorbing power and
the employment share of manufacturing sector but also the absolute number of employment in
manufacturing has declined since 1990. The labour-intensive light industries began to be discarded
because they lost international competitiveness due to the shortage of low-skilled workers and
their wage hike, and the imports of lower priced products of other low-wage countries such as
China and other South East Asian countries. The advancement in factory automation and
rationalization of management also blocked employment growth of other manufacturing
industries. From now on, the service sector will be more important in absorbing employment.
Decomposition of employment growth
Next, I will investigate how much international trade or technology impacted on
employment growth in the Korean manufacturing sector. As we saw in the above, employment
has grown very fast in the manufacturing sector in spite of its labour-saving technological changes
over the last two decades. It implies that even labour-saving technological changes have indirect
employment growth effects through their output or export growth effects. 
In order to investigate the effects of trade, technology and domestic demand on
employment, I decomposed employment changes into three sectors such as domestic
consumption, net trade (export-import), technical change. On the assumption that employment
change in each sector of industries is proportional to its output change and that technological
change is labour-saving one, employment change can be decomposed into three parts (D, F, T)
as in equation (1). In equation (2), the first factor is labour-output ratio in 1970, and the second
factor measures the change in domestic usage of an industry’s product no matter its origin.
Equation (2) transforms this change into employment based upon the labour-output relation
existing in 1970. Equation (3) performs similarly for the change in foreign trade. In equation (4),
the first factor measures changes in labour-output relation between 1970 and 1990, which is then
multiplied by the total output in 1990. Therefore, D measures employment change caused by
changes in domestic usage of a product. F measures employment change caused by changes in net
foreign trade. T measures employment change caused by changes in labour-output ratio.
The results of this analysis are presented in Table III-2. In interpreting the results,
however, we should keep in mind some important assumptions and limits of this methodology.
First, in this methodology, import is supposed to have the same employment-offsetting effect just
8as export and domestic demand have employment-gaining effect. That is, it is assumed that some
products could be produced domestically if the products were not imported. In reality, however,
there are a lot of imported products that can not be produced domestically. Second, this analysis
identifies only the first-round, direct effects of domestic demand, foreign trade, and labour-output
ratio. Indirect and induced effects are subsumed within the domestic growth category. Third, the
fall of the output-labour could occur without any new technological advancement if there were
improvements in organization and human capital. That is, attributing all the change in the labour-
output ratio to technology neglects the possibility that improved human capital can use old
technology more efficiently than before. 
Decomposition of employment growth
(1) E90-E70 = D + F (=X-M) + T
(2) D = (E70/O70)* (O90-X90+M90)-(O70-X70+M70)
(3) F =  (E70/O70)* (X90-M90)-(X70-M70) 
             X=(E70/O70)*(X90-X70)
             M=(E70/O70)*(M90-M70)
(4) T= (E90/O90)-(E70/O70) *O90
D=employment change from domestic consumption of an industry’s product no 
matter its origin
F=employment change from net foreign trade of an industry’s product 
T=employment change from changes in labour-output ratios as measured by 
labour usage per one million won of an industry’s output
E=employment of an industry
O=output of an industry
X=export of an industry
M=import of an industry
70=subscript for 1970
90=subscript for 1990
* All 1970, 1980 prices are adjusted to 1990 levels using producer price indices of 2 digit
manufacturing industries.
Table III-2 shows that 3.3 million increase in employment were occurred between 1970
and 1990, which resulted from a net addition of an estimated 15.9 million gain due to domestic
economic growth, and 0.1 million gain due to net trade (3.3 million due to export minus 3.2
million due to import), offset by net losses of 12.7 million from adoption of change in the labour-
output ratio. Domestic demand and export growth caused employment growth of 18.1 and 3.8
times each as large as 1970 employment level in spite of 14.4 times of direct offsetting effects by
labour-saving technological changes.
Since 1990, however, the offsetting effects of labour-saving technological changes would
exceed the employment growth effects of increase in domestic demand and export, so the absolute
number of employment and the employment elasticity of output would decline since 1990 as we
saw in the above. The effects of technology and foreign trade on employment varied from industry
to industry. A major employment gainer of net foreign trade is the textile industry and a major
loser is the chemical industry. If the offsetting effects of import were not considered, machinery,
equipment and electronics industries as well as textile industry would be the major employment
gainers of export. The employment growth between 1970 and 1990 due to export growth is 13.5
times as large as the 1970 employment level in machinery, equipment and electronics industries.
9 The increase in the efficiency of the use of labour-saving technology as measured by the
numbers of employees per million won of output reduced the number of workers needed in all
industries. Most significantly, the machinery, equipment and electronics industries reduced labour
input 43.5 times. It might reflect on maturing and increasing labour productivity in these
industries. The effect is not so significant in the light industries such as textile, wood products and
other manufacturing industries. 
Conclusively, the machinery, equipment and electronics industries, which are the most
outward-oriented industries in Korean manufacturing sector, experienced the largest employment
increase due to export growth and the largest direct employment decrease due to labour-saving
technological change. On the other hand, the textile industry, which is also one of the major
exporting sector, has experienced larger employment increases due to export growth but smaller
direct employment decreases due to labour-saving technological change.
Employment by sector
The internal composition of employment has also changed very rapidly just like the
composition of output or export. Table III-2 shows that the change in employment composition
by industries is very similar to those of output or export. Textile, apparel and leather industries
(KSIC 32) and fabricated metal products, machinery, equipment and electronics industries (KSIC
38), which are the two largest manufacturing sector, account for almost 60 per cent of total
manufacturing employment. Then, the largest relative employment loss occurred in food,
beverage, tobacco (KSIC 31) and textile, apparel, leather industries (KSIC 32), whose
employment share fell from 13.3 per cent, 32.0 per cent each in 1970 to 6.8 per cent, 21.7 per
cent in 1990, while the largest employment gain occurred in machinery, equipment and electronics
industries (KSIC 38), whose employment share increased from 17.4 per cent in 1970 to 38.5 per
cent in 1990. Particularly, the employment share of electronics industry increased most sharply
from 4.7 per cent to 16.0 per cent and that of machinery industry from 2.8 per cent to 7.0 per
cent.
The employment elasticity (=annual employment growth rate/annual output growth rate)
was very high in textile and electronics in the 1970s, but that of textile industry turned negative
in the latter half of the 1980s. It will become worse in the 1990s. The lack of low-skilled workers
in exporting light-industries became a serious problem in the 1990s. It is around the end of the
1980s that foreign workers began to be imported for the low skilled jobs in Korea On the other
hand, the employment elasticity in machinery and equipment sector has been the highest over the
two decades even though it has declined in the 1980s. This sector has been not only the engine
of output and export growth but also employment growth. 
These facts can be confirmed in Table III-3, III-4. The exporting heavy-industries and
import-competing industries increased their employment share, while the employment share of
exporting light-industries has declined since 1975 and that of domestically-oriented industries has
also decreased constantly since 1970. The annual employment growth rate is the highest in
exporting heavy-industries, 10.9 per cent and the next is import-competing industries, 9.9 per
cent. By industry groups classified by production technology (see Table III-4), the human capital
intensive industry group raised its employment share in contrast with those of the physical capital
or physical labour intensive industry group. It is the natural result of output and export growth
in this industry group as we saw in the previous chapter. 
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Employment growth by skill level
Then, did the skill intensive sectors always gain employment in the Korean manufacturing
sector? Before the analysis of the changes in occupation and skill composition, it should be
checked if the industries that experienced larger employment growth were those that were
intensive in the use of skilled labour. It should be done in the way which is different from the
above breakdown method in which the classification of industries does not reflect change in factor
intensity within each industry. Take an example of electronics industry which changed its
technology most rapidly. The electronics industry is classified as one of the human capital
intensive industry group, but it was one of the physical labour intensive industry group as of 1970.
Thus, it would be better to investigate the relationship between employment growth and
skill intensity within each industry. I take a regression method, which regresses employment
growth against initial skill intensity by industries. In this regression, I use share of non-production
workers to total employment as a skill measure. 
Table III-5 shows regression coefficients of change in log employment (for example, the
change between 1985 and 1990 is ‘log (employment in 1990)-log (employment in 1985)’) against
non-production employment share in initial year (for example, in 1985) for each 4 period. The
positive coefficient implies that the bigger employment gain occurred in the more non-production
worker intensive industry. 
The rest of Table III-5 are regression coefficients of changes in log employment against
other skill measures such as share of scientists and engineers to total employment and education
level. It shows that there was no significant relationship between initial skill intensity and
employment growth at least before 1985, suggesting that there have not been significant
employment shifts towards skill intensive sectors. 
However, it became significantly positive between 1985-1990. Before 1985, export-led
industrialization implied employment absorption based on export promotion of labour-intensive
products. After 1985, however, employment growth occurred significantly in skill intensive
sectors. These trends will be getting stronger in the 1990s. Low-skilled labour intensive light
manufacturing industries are now losing not only their international competitiveness but also their
employment share.6
The major findings of this chapter are twofold. First, the industries which have been
exposed to foreign competition have increased their employment share the most except for
exporting light-industries. Second, during the early phase of industrialization, employment growth
was accomplished by prompting exporting labour-intensive industries, but in the latter phase of
industrialization, the skill-intensive industries played an important role in raising employment.
That is, the exporting sector has contributed to continuing employment growth by changing its
output structure from labour-intensive products to technology and skill-intensive ones.
IV. Changes in occupational composition and skill structure 
The chapter will deal with the hypothesis that advancement in skill composition or skill
upgrading has been more remarkable in those industries which are more exposed to global
competition will be tested. The empirical study will focus on examining relationship between
technology, international trade and skill composition of the manufacturing sector using various
skill and technology measures as well as the general features of changes in the skill level of the
manufacturing.
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Skill measures
In this study, the change in skill composition will be measured by the various skill
measures reflecting occupational composition, job requirements and human capital. 
The primary skill measure used here is the share of non-production workers to total employment.
It is most widely used in analysing skill composition of workforce. One weakness of this measure
as a proxy for skill demand, however, is that it does not exactly reflect change in relative demand
for non-production labour. There is a possibility that it may over-represent shifts in demand for
non-production labour when relative wage of production labour to non-production labour
increases, which causes firms to substitute some production workers for non-production workers.
Thus, as an alternative measure of change in relative demand for each type of labour, the share
of total wage payments received by non-production workers to total wage payments should be
used. Berman, Bound and Griliches (1994) say that changes in the non-production share in the
wage bill provide a better measure of the demand shift toward non-production labour as long as
the elasticity of substitution between production and non-production labour is above one.
Another weakness is that the non-production worker includes a lot of low-skilled service
jobs such as janitor, cleaner or simple clerical jobs, and various liberal occupations while excluding
production supervisors, foreman, and skilled workers that are of considerable importance in
manufacturing sector of developing countries even though the measure of non-production
workers’ share seems to have high correlation with education level or other job characteristics
reflecting high skill contents.
Thus, some other complementary measures such as the share of scientists and engineers,
the share of skilled jobs which is indexed by the degree of job complexity, the share of workers
with skill licenses to total employment are included in my analysis. The human capital measures
such as education level, job experience, and job tenure within firms will be also used. It turns out
that different skill measures give somewhat different results. The skill measures and their data
sources used in this study are presented in the Appendix Table-1.
Changes in skill structure in the manufacturing sector
Table IV-1 shows that the overall skill level of the Korean economy, measured by
occupational composition, has been upgraded constantly. Professional, technical and
administrative jobs and clerical jobs are doubled over the last two decades. The share of
production jobs also increased through 1990 due to the growth of manufacturing sector.
The patterns of change in skill composition differ in each period. The production jobs grew faster
over the 1970s, then got only small gains in the early 1980s, which was due to the stagnation of
manufacturing sector. The economic upturn in the late 1980s raised the share of production jobs,
but it declined thereafter. On the other hand, the professional, technical and administrative jobs
have been stagnated in the 1970s and began to increase since 1980. These trends have occurred
similarly in the manufacturing sector. 
The general trends of skill levels in the manufacturing sector can be identified in Figure
IV-1 and Table IV-2. Figure IV-1 plots non-production employment as a fraction of total
employment and non-production share of total wage payment in the manufacturing sector. Table
IV-2 presents more detailed skill structure of the manufacturing sector by various skill measures.
First, the non-production workers’ share of total employment, which is represented by the top line
of Figure IV-1, has risen consistently over the past two decades except in 1972 and 1974. The
ratio has been doubled from 13.7 per cent in 1970 to 26 per cent in 1992. In particular, 1975-
1980 and 1987-1992 saw larger increase in the share of non-production workers. 
Second, however, the contents of increase in non-production workers’ employment share
were different between the two periods. From Table IV-2, we can see that the increased jobs
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within non-production workers were mostly clerical jobs during the heavy and chemical industry
promoting period (1975-1980), over which a lot of capital accumulation has occurred. If there
might have been kind of ‘capital-skill complementarity’ in this period, it must have been ‘capital-
clerical jobs complementarity’. The financial procedures to make foreign loan to import large scale
capital equipment from abroad and trade-related work might have increased the needs for tasks
of clerical jobs. 
On the other hand, the technology drive period (1980-) saw the rise of scientists and
engineers more than clerical workers within the non-production jobs. The share of professional
and technical workers particularly scientists and engineers began to rise since 1980 owing to the
emphasis on science and technology by firms as well as by government. Clerical workers have
increased constantly but the increasing rate declined in the 1980s. The share of sales and service
workers did not change a lot. If the skill level of scientists and engineers were higher than that of
clerical workers, it can be argued that the skill upgrading trends in the 1980s would be higher than
those measured by the share of non-production worker. That is, the measure of non-production
workers’ employment share might have underestimated the movements toward more skilled
labour to the extent that skill upgrading could occur within non-production jobs.7
Thus, it can be argued that Korean manufacturing sector experienced skill upgrading even
within non-production jobs in the 1980s. This can be confirmed by the trends in the share of high-
skilled jobs within non-production jobs in Table IV-2. The share of non-production high-skilled
jobs, which did not increase so much over the 1970s (5.8 per cent point in 1971, 6.6 per cent
point in 1980), started to increase sharply over the 1980s to 15.2 per cent point in 1990.
In particular, we can see a sharp rise in the non-production workers’ employment share to total
employment after 1987, which reflects the industrial restructuring of the manufacturing sector
such as the waning of light industries and the advancement in factory automation and changes in
labour market structure which the wage hike of production worker and the labour shortage of
unskilled workers has caused.
Of course, these structural changes were also accompanied by not only the absolute
decrease in production workers but also increased demand for non-production workers. This can
be confirmed by the trends in wage share of non-production workers in the Figure IV-1. The
wage share of non-production workers has grown rapidly since 1987 in spite of unprecedented
wage-hike of production workers in 1987-1990.
Third, what is interesting in Figure IV-1 is that the demand for skilled labour might be
price-elasticity in Korean manufacturing sector. Just as the ratio of average non-production
workers’ wage to the average production workers’ wage decreased, the non-production
employment share increased. When the ratio decreased greatly, the share also increased a lot as
in 1975-1982 and 1986-1991. That implies that changes in relative wage had strong substitution
effects in the manufacturing sector. Thus, the increased share of non-production employment
might have over-represented the shift in demand toward skilled labour, which is the opposite of
the US case in Berman, Bound and Griliches (1994) 
Figure IV-1 shows that the non-production workers’ share of payments did not increase
so much as the share of employment. Viewed from the measure of non-production workers’ wage
share, skill demand increased only after 1979 and soared rapidly after 1988.
These facts, however, can be explained by the supply-side of labour force and skill
composition. That is, the rise in the share of non-production workers and the fall in their wage
advantage might have been caused by the increased supply of educated labour and growing labour
shortage of low-skilled labour. The supply of educated labour increased constantly and labour
shortage of low-skilled labour were severe in the late 1970s and late 1980s in Korea. Then, the
demand for skilled labour may not have been over-represented by the measure of employment
share of non-production workers. 
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Moreover, if the elasticity of substitution between production and non-production labour
is below one, the substitution effects can not defy effectiveness of share of non-production
employment as a skill measure. Even the increase in demand for non-production worker could not
raise wage share of non-production worker if the increase in production workers’ wage is faster.
The elasticities of substitution between production and non-production labour were mostly below
one. Thus, the demand for skilled labour would be more than that measured by wage share of
non-production worker and less than measured by employment share of non-production worker
in the Korean manufacturing sector.
Therefore, it can be argued that skill demand in the first half of 1980s was not so low as
compared with that in the late 1970s when not only the relatively large increase in wage of
production workers which might have induced substitution away from production labour in the
late 1970s but also skill upgrading trends within the non-production workers in the 1980s are
considered.
Fourth, there was an exception, however, to these skill upgrading trends in the 1980s. The
proportion of production high-skilled jobs has been stagnant over the 1980s even though it
increased so much during the 1970s. Nonetheless, the human capital of production workers
increased over the 1980s. A mismatch existed between demand and supply for skill. The mass
production system of the Korean manufacturing did not create decent jobs for production workers
specially for the 1980s.
The workers with skill license increased constantly over the 1980s. The increasing rate of
the share of workers with skill license to total employment might have been higher in the 1970s
than in the 1980s even though no data on workers with skill license over the 1970s are available.
That is because the vocational training system which had been promoted very actively in the
1970s, became stagnant over the 1980s. As for human capital accumulation, the average
education level increased constantly, but the increasing rate was higher in the 1980s than in the
1970s. It is the same in case of tenure and job experience. However, job tenure was relatively low
until 1985, which means that the labour market in Korean manufacturing sector was very
turbulent with very high rate of turnover. That implies that internal labour market was not
established at least for production workers until 1987, which might have incurred lack of
structured on-the-job training in the Korean manufacturing firms.
Anyway, except for the job skills of production workers, all the skill measures indicate that
skill upgrading was more accelerated in the 1980s than in the 1970s. It makes no difference to be
viewed from the occupational compositions and job requirements (demand side) or from human
capital skill (supply side) except the case of production workers.
Changes in skill composition by industries
Table IV-3 shows which industries are non-production worker intensive. Was a skilled
industry in 1970 still a skilled one in 1990? The answer can be found in Table IV-3.
First, in 1970, machinery, equipment and electronics industries (KSIC 38) together with textile
industries (KSIC 32) were among the low-skilled industries in terms of non-production workers’
employment share. In 1990, however, they changed to high-skilled industries. In particular, the
machinery industry (KSIC 382) raised its non-production workers’ employment share faster than
any other industries.
Second, the textile industries (KSIC 32) and other manufacturing industries (KSIC 39)
are still the least skilled industries as of 1990, but the increasing rates of non-production workers’
employment share were the fastest. They are almost doubled (KSIC 32) or 2.5 times increased
(KSIC 39) over the period. It might have caused skill effects of employment reallocation between
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industries to be relatively small. As we saw in Chapter III, there have been a great employment
reallocation from the textile industries (KSIC 32) to machinery, electronics and equipment
industries (KSIC 38). However, the skill effects of this reallocation could be smaller than within-
industry skill effects if the skill upgrading rate was the fastest in the textile industries. 
Then, what happened to changes in skill composition between industries? Table IV-4
presents the industry shares of employment by type of worker. As I said, textile industries (KSIC
32) and machinery, equipment and electronics industries (KSIC 38) are two pillars of Korean
manufacturing sector and major exporting and import-competing industries which are most
exposed to foreign competition. They experienced rapid increase in the share of non-production
worker, but in some different ways. In textile, apparel, leather industries (KSIC 32), the loss of
share in production worker (-10.1) was larger than the loss of share in non-production worker (-
4.8). On the other hand, in machinery, equipment and electronics industries (KSIC 38), gain of
share in non-production worker (24.8) was larger than the gain in production worker (19.9).
Thus, the reallocation of employment from textile industries to machinery industries, which means
rapid decrease in production workers in textile industries as well as rapid increase in non-
production workers in machinery and equipment industries, does not necessarily cause high level
of between-industry skill effects.
As for the other industries, which are mostly domestically-oriented industries, KSIC 37,
36, 33 industries showed little difference in changes of employment share between production and
non-production worker. As we saw in Table III-2, these industries also showed little change in
employment share. Therefore, these industries had very little meaning in the skill effects of
employment reallocation. In case of chemical (KSIC 35), the share of non-production worker
declined despite the increase in the share of production worker, so non-production worker
intensity might have fallen in the chemical industries.
Was the skill upgrading more remarkable in industries exposed to foreign competition?
Table IV-5 shows that the exporting industries are low-skill intensive and import-competing
industries are high-skill intensive even as of 1990. The non-production employment share is 20.5
per cent in exporting industries as compared with 29.0 per cent in import-competing industries
and 28.3 per cent in domestically-oriented industries in 1990. It indicates that the Korean
exporting industries are still low-skilled ones.
The skill upgrading trends, however, are in favour of exporting industries. The skill
upgrading rate was faster in exporting industries particularly in exporting light-industries if skill
is measured by non-production workers’ employment share. The annual growth rate of the share
of non-production workers’ employment was 3.49 per cent in exporting light industries between
1970 and 1990. It was 2.75 per cent in exporting heavy industries and 2.72 per cent in import-
competing industries, 2.12 per cent in domestically-oriented industries. Anyhow, skill upgrading
trends measured by non-production workers’ share of employment and wage payment are more
conspicuous in the exporting industries and import-competing industries than in domestically-
oriented industries.
These trends do not change even with the other skill measures except the share of
scientists and engineers and the share of high-skilled production workers to total employment.
Table IV-6 shows that the exporting industries are still low-skilled intensive, but the skill level of
exporting industries is upgraded more sharply than those of any other industries. In the previous
analysis, I found that the exporting light-industries is the fastest in skill upgrading when skill is
measured by the employment share of non-production worker. However, it becomes different
when other skill measures are applied. For example, the share of scientists and engineers has not
changed so much in exporting light-industries. It was 0.6 per cent in 1976 and 0.56 per cent in
1990. It increased the fastest in the exporting heavy-industries from 1.87 per cent in 1976 
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to 6.85 per cent in 1990. The next is the import-competing industries from 3.42 per cent in 1976
to 9.04 per cent in 1990. The share of non-production workers with skill licenses did not increase
in exporting light-industries over the 1980s as well.
The skill effects of technology drive policy of government and firms over the 1980s, the
target of which was to improve the international competitiveness of manufacturing sector, were
larger in those industries exposed to global competition. The light industry, however, was the
exception when judged by the changes in high-skilled jobs within non-production workers. What
is interesting in Table IV-6 is that the employment share of production workers with licenses was
lower in exporting light-industries. It is because the vocational training system and skill license
system were initially engineered by the government to supply manpower for the heavy and
chemical industries in the 1970s. The light industry was also an exception in the skill effects of
heavy industry promoting policy.
Table IV-6 also shows that the high-skilled production jobs did not increase so much in
exporting or import-competing industries. The skill upgrading trends of production workers
measured by the employment share of high-skilled production job turned negative in the import-
competing industries since 1976, in the exporting heavy-industries since 1980, in the exporting
light-industries since 1985. It suggests that those industries exposed to foreign competition with
mass production technology system have reduced their dependency on the intermediate skill of
production jobs. The growth rate of human capital which reflects the supply side of skill showed
little differences between industries. Education level increased faster in exporting light-industries
more than in other industries. In exporting heavy-industries, job experience was low and increased
not so much. It implies that exporting heavy-industries hired relatively young and higher educated
new entrants constantly. On the other hand, the job experience of the exporting light-industries
increased very much between 1985 and 1990. It is because the household women workers were
re-employed under the changing conditions of the labour market - shortage of low skilled workers
in light industries. The job tenure of 1990 is much higher than those of previous years in all
industries, which suggests that internal labour market is being introduced as a result of changes
in industrial relations since 1987. 
Conclusively, skill upgrading trends were more conspicuous in the industries that were
exposed to foreign competition than domestically-oriented industries. The exporting light-
industries, however, did not experience skill upgrading within non-production jobs even though
the non-production workers’ employment share grew fastest in these industries. This implies that
industrial policies aiming at industrial restructuring to increase global competitiveness had
different skill effects by industries.
V. Conclusion
So far, I analysed the impact of outward economic development on employment,
occupational composition and skill requirements in the Korean manufacturing sector between
1970 and 1990. First, I reviewed changes in trade, technology and employment of the
manufacturing sector. Second, I provided empirical evidence to test the hypothesis that exposure
to global competition would increase skill requirements of workforce. The analyses of this study
show that the integration into global economy or exposure to foreign competition had great
impacts on employment, occupational composition and skill requirements. My major findings are
as follows. 
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First, the outward-looking growth pattern of manufacturing sector was very effective in
increasing employment in Korea. Employment growth was more remarkable in the industries that
were exposed to foreign competition. Particularly, exporting labour-intensive industries were very
effective in absorbing the unemployment or underemployed workforce of rural sector or urban
informal sector until the early 1970s. Thereafter, employment growth has occurred primarily in
those sectors which accomplished capital deepening and technological development to secure
global competitiveness of exports or compete with foreign imports.
Second, skill upgrading has proceeded faster in the industries where foreign competition
was intensified. It is the exporting industries and import-competing industries rather than
domestically-oriented industries which experienced faster skill upgrading. However, the skill
upgrading within the production jobs was relatively stagnant in the manufacturing sector. The
exporting light-industries also showed little skill upgrading within non-production jobs in spite
of the sharpest increase in the non-production workers’ employment share. This means that the
foreign competition has the skill upgrading effect only interacting with the industrial restructuring
and technological developments. 
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Endnotes
1 These arguments can be supported by the research of Yoo (1994) and Hassink (1994).
Yoo (1994) argues that export-led industrialization in Korea did not entail increasing
specialization in labour-intensive industries based on cheap labour. Rather, capital-
intensive industries grew as fast as labour intensive industries. Hassink (1994) also says
that South Korea has reached a production structure that is comparable to that of world
leaders as the United States and Japan.
2 Since 1980, growth in South Korea was supported by growing R&D intensity. It can be
confirmed in manufacturing sector as well. The R&D intensity increased rapidly from 0.33
per cent in 1979 to 2.15 per cent in 1992, and the R&D-related researchers to 1000
employees from 10 person to 37 persons in the manufacturing sector.
3 The resources for the transition to capital-intensive industries came in part from the
surplus created by labour-intensive exporting industries, and the resources for the
transition to technology or skill intensive industries came in part from the surplus created
by capital-intensive exporting industries. It can be confirmed by the changing business
structure of Korean conglomerates such as Samsung or Hyundai.
4 The evidence of passing the turning point in 1975 is that the elasticity of labour supply
began to drop and the wage increased sharply in two digit per cent since 1975 and the
ratio of non-production workers to production workers started to increase since 1975
(Bai, 1982).
5 In particular, the borrowing was heavily subsidized between 1973 and 1980 (Cho and
Cole, 1993) and the unit labour cost, in turn, increased in dollars by 78 per cent between
1976 and 1979, the largest increase of the Asian newly industrialized economies (Nam
1984).
6 The so called ‘three low economic boom’ (1987-1989) might have delayed these trends.
The light industries have been recovered temporarily in this boom period due to the
favourable international economic environments.
7 This kind of problem reduces the effectiveness of share of non-production employment
to total employment as a skill proxy.
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Table II-1. Export ratio and import ratio by industries, manufacturing, 1970-90, Korea
Industry
KSIC
code
Export ratio* Import ratio*
1970 1975 1980 1985 1990 1970 1975 1980 1985 1990
311
313
314
321
322
323
324
331
332
341
342
351
352
353
354
355
356
361
362
369
371
372
381
382
383
384
385
390
All
5.6
0.6
0.1
24.1
31.2
1.2
8.5
38.6
11.5
2.4
1.3
4.6
0.8
9.2
0.0
23.1
4.0
2.4
1.9
4.3
4.5
11.7
13.1
3.3
22.7
1.9
8.1
54.1
13.0
5.3
0.9
0.1
47.5
62.5
28.0
37.2
43.3
29.8
4.9
5.7
5.8
3.7
6.3
2.1
57.9
36.6
25.6
5.3
13.8
16.3
6.2
34.4
19.8
45.7
20.6
48.0
61.2
20.8
3.5
0.2
0.3
31.7
59.6
25.2
58.9
37.3
5.1
9.3
2.1
8.5
3.8
1.1
0.8
60.6
17.3
53.3
7.1
10.6
22.9
12.7
49.0
15.8
40.7
36.5
39.4
55.3
20.7
3.4
1.2
0.5
32.5
83.3
4.4
73.7
9.3
11.1
5.4
1.3
12.2
4.8
12.6
2.5
63.1
19.7
41.9
9.5
5.5
18.0
10.9
44.1
7.4
44.2
39.6
36.6
62.6
22.8
4.9
1.0
1.4
36.2
61.3
52.6
69.3
8.0
5.8
6.2
1.5
13.0
10.8
12.5
2.3
35.8
10.6
7.3
10.5
4.5
13.2
14.8
22.6
19.2
39.3
15.0
32.2
50.7
20.4
10.2
0.7
0.2
13.3
0.1
12.7
1.4
2.0
7.7
24.9
5.5
47.2
26.3
2.9
3.3
4.9
5.7
25.5
12.6
4.2
71.9
40.6
43.0
78.3
47.6
39.7
53.0
9.3
29.4
8.0
0.7
0.1
19.0
1.9
45.7
0.8
0.6
3.4
24.1
4.8
35.4
26.4
4.7
12.6
4.9
18.0
29.6
11.4
2.6
31.1
39.2
25.7
70.4
47.8
57.6
68.4
12.9
23.0
8.4
3.4
0.0
7.9
0.4
39.5
0.4
3.7
0.3
17.4
6.4
26.6
21.5
10.0
9.3
7.2
4.1
16.3
13.3
4.1
24.0
33.9
24.6
65.0
37.8
44.5
59.2
15.8
20.1
5.9
2.9
0.0
10.6
2.5
35.6
1.9
11.3
2.6
18.2
4.4
29.2
29.6
15.5
5.6
9.9
8.9
34.4
22.6
4.5
17.3
35.9
18.0
43.2
40.9
20.7
60.6
16.0
19.8
9.8
6.9
3.2
15.2
7.4
21.9
5.8
22.5
2.6
19.3
4.2
31.0
22.6
30.9
5.2
11.4
7.9
19.7
11.7
6.5
15.3
43.2
9.4
42.0
30.9
11.0
61.6
20.6
20.9
Source: Bank of Korea, Input-Output tables of Korea, various issues.
Notes: Export ratio = Export/Total output. Import ratio = Total demand (=Total output - Export + Import)
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Table II-2. Share of output by industries, manufacturing, 1970-90, Korea
(Per cent, billion won, current price)
1970 1975 1980 1985 1990
31
32
33
34
35
36
37
38
39
All
Food, beverage, tobacco
Textile, apparel, leather
Wood and furniture
Paper and printing
Chemicals, petroleum
Non-metallic mineral products
Iron, steel, non-ferrous metal
Machinery and equipment
  381  Fabricated metal
  382  Machinery
  383  Electronics
  384  Transport equipment
  385  Optical and precision
Other manufacturing
Manufacturing
  All
25.2
21.8
4.3
4.4
18.2
4.2
6.0
12.2
(1.8)
81.5)
(3.5)
(5.1)
(0.4)
3.6
100.0
1,796
28.3
16.3
2.7
2.7
24.4
3.3
6.3
13.7
(1.4)
(2.1)
(5.6)
(4.0)
(0.5)
2.3
100.0
29,974
20.6
18.2
2.0
3.2
23.7
3.7
9.5
17.0
(2.4)
(2.8)
(7.1)
(3.9)
(0.8)
2.1
100.0
60,261
18.5
14.7
1.5
3.6
21.9
3.6
9.9
24.2
(3.4)
(4.6)
(9.0)
(6.4)
(0.8)
2.1
100.0
94,110
14.2
13.7
1.7
3.8
17.0
3.7
10.4
34.1
(3.7)
(7.8)
(11.5)
(10.3)
(0.8)
1.6
100.0
206,673
Source:  Bank of Korea, Input-Output tables, various issues.
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Table II-3. Share of export and import by industries, manufacturing, 1970-90, Korea
(Per cent, billion won, current price)
(Export) 1970 1975 1980 1985 1990
31
32
33
34
35
36
37
38
39
All
Food, beverage, tobacco
Textile, apparel, leather
Wood and furniture
Paper and printing
Chemicals, petroleum
Non-metallic mineral products
Iron, steel, non-ferrous metal
Machinery and equipment
  381  Fabricated metal
  382  Machinery
  383  Electronics
  384  Transport equipment
  385  Optical and precision
Other manufacturing
Manufacturing
  All
7.2
43.2
12.1
0.7
8.6
1.3
2.5
9.3
(1.8)
(0.4)
(6.1)
(0.7)
(0.3)
15.1
100.0
234
6.0
40.1
5.5
0.7
12.4
2.1
4.6
21.8
(2.3)
(2.0)
(12.4)
(4.0)
(1.2)
6.8
100.0
6,241
2.7
34.8
3.0
1.1
10.5
2.2
10.0
30.2
(5.7)
(2.2)
(14.0)
(6.9)
(1.4)
5.6
100.0
12,456
2.4
28.0
0.6
0.6
16.0
1.2
7.4
37.9
(6.6)
(1.5)
(17.4)
(11.1)
(1.3)
5.8
100.0
21,479
2.8
31.4
0.6
0.8
10.4
1.0
6.8
42.3
(4.1)
(7.3)
(22.0)
(7.6)
(1.3)
3.9
100.0
24,246
(Import) 1970 1975 1980 1985 1990
31
32
33
34
35
36
37
38
39
All
Food, beverage, tobacco
Textile, apparel, leather
Wood and furniture
Paper and printing
Chemicals, petroleum
Non-metallic mineral products
Iron, steel, non-ferrous metal
Machinery and equipment
  381  Fabricated metal
  382  Machinery
  383  Electronics
  384  Transport equipment
  385  Optical and precision
Other manufacturing
Manufacturing
  All
4.9
4.7
0.2
2.6
15.4
0.8
36.7
34.4
(3.2)
(14.1)
(6.8)
(9.0)
(1.2)
0.5
100.0
651
8.2
7.1
0.1
2.3
19.5
0.7
10.7
50.9
(1.3)
(17.0)
(11.8)
(18.4)
(2.5)
0.6
100.0
7,103
7.3
5.4
0.2
2.4
19.8
1.0
12.7
50.3
(2.0)
(22.2)
812.8)
(9.9)
(3.3)
0.9
100.0
12,059
5.1
6.4
0.6
2.8
24.8
1.8
11.1
46.7
(2.2)
(17.0)
(18.1)
(5.3)
(4.0)
0.8
100.0
17,977
6.3
6.0
1.3
2.8
22.2
1.7
11.4
47.5
(1.4)
(21.7)
(14.8)
(5.2)
(4.4)
1.0
100.0
43,327
Source:  Bank of Korea, Input-Output tables, various issues.
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Table II-4. Classification of manufacturing industries by trade and technology
(By trade) KSIC industrial code
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
321, 322, 323, 324, 390
355, 381, 383, 384
351, 372, 382, 385
311, 312, 313, 314, 331, 332, 341, 342, 352, 353, 361, 362,
369, 371
(By production technology) KSIC industrial code
Physical capital intensive
Human capital intensive
Physical labour intensive
311, 313, 314, 341, 351, 353, 354, 362, 369, 371, 372
352, 342, 381, 382, 383, 384, 385
331, 332, 355, 356, 361, 321, 322, 323, 324, 390
*Decomposition of value-added into three parts
Industry code Reward for physical capital Reward for human capital Reward for physical labour
311
313
314
321
322
323
324
331
332
341
342
351
352
353
354
355
356
361
362
369
371
372
381
382
383
384
385
390
All
0.78652
0.85805
0.95525
0.65772
0.58423
0.66853
0.61092
0.60838
0.55470
0.70790
0.61631
0.82035
0.80080
0.95827
0.78929
0.60311
0.68407
0.52665
0.71386
0.74561
0.78021
0.69964
0.62747
0.54714
0.71638
0.65792
0.65757
0.59060
0.73684
0.07273
0.06560
0.00718
0.06627
0.07974
0.08330
0.08537
0.09013
0.08729
0.08379
0.15240
0.05807
0.10198
0.01848
0.08852
0.06359
0.08762
0.07583
0.06642
0.06908
0.05395
0.08370
0.09483
0.12266
0.08785
0.10129
0.09119
0.08789
0.07238
0.14076
0.07635
0.03756
0.27602
0.33602
0.24816
0.30372
0.30149
0.35801
0.20832
0.23129
0.12158
0.09722
0.02324
0.12219
0.33329
0.22831
0.39752
0.21972
0.18530
0.16584
0.21665
0.27769
0.33020
0.19577
0.24080
0.25124
0.32151
0.19078
Reward for physical capital = (value-added-remuneration)/value-added
Reward for human capital = (remuneration for non-production workers)/value-added
Reward for physical labour = (value-added-remuneration for production workers)/value-added
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Table II-4. cont.
Industrial code Industry major group
311
313
314
321
322
323
324
331
332
341
342
351
352
353
354
355
356
361
362
369
371
372
381
382
383
384
385
390
Food
Beverages
Cigarettes and other tobacco products
Textiles and textile manufactures
Wearing apparel except footwear
Leather and leather products
Footwear
Sawn timber and other wood products except furniture
Furniture and fixtures except primarily of metal
Paper and paper products
Printing and publishing
Industrial chemicals
Paints, pharmaceuticals and other chemical products
Petroleum refineries
Petroleum and coal products
Rubber products
Plastic products
Pottery, china and earthenware
Glass and glass products
Other non-metallic mineral products
Iron and steel
Non-ferrous metals
Fabricated metal products
Machinery and equipment for industry
Electrical and electronic machinery and equipment
Transport equipment
Medical, optical and scientific machinery and equipment
Other manufacturing industries (jewelry, toys, umbrellas, etc.)
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Table II-5. Share of output, export and import and their growth rate by industry group
classified by trade, manufacturing, 1970-90, Korea
(Output) (Per cent)
1970 1975 1980 1985 1990
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
100.0
36.3
21.6
14.7
7.2
56.5
100.0
40.6
24.3
16.2
9.7
49.8
100.0
39.4
19.2
20.1
10.5
50.1
100.0
43.1
17.0
26.2
11.7
45.1
100.0
47.2
13.8
33.3
14.5
38.4
Annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
22.8
25.5
25.7
25.2
30.3
19.7
16.8
16.1
11.4
22.0
18.7
16.9
10.9
13.0
8.2
16.9
13.4
8.6
17.6
19.7
12.9
23.4
22.6
13.8
16.9
18.5
14.3
21.8
21.1
14.7
(Export) (Per cent)
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
100.0
69.6
58.3
11.3
2.3
28.1
100.0
70.0
46.9
23.1
4.9
25.2
100.0
72.9
40.4
32.5
6.5
20.6
100.0
75.3
33.8
41.5
6.8
18.0
100.0
70.6
35.3
35.3
13.1
16.3
Annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
63.5
63.7
56.5
88.4
90.2
59.9
-0.4
0.4
-3.3
6.7
5.5
-4.3
6.7
7.4
3.0
12.0
7.6
3.9
13.7
12.3
14.7
10.1
29.6
11.6
18.6
18.7
15.6
25.5
29.4
15.4
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Table II-5. cont.
(Import) (Per cent)
1970 1975 1980 1985 1990
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
100.0
24.4
5.1
19.2
21.5
54.1
100.0
39.3
7.6
31.7
32.9
27.8
100.0
31.3
6.3
25.0
37.1
31.6
100.0
33.3
7.2
26.1
36.5
30.3
100.0
28.7
6.9
21.8
40.6
30.7
Annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
36.7
50.4
47.9
51.0
48.8
19.7
-3.5
-7.8
-7.1
-8.0
-1.2
-1.1
3.7
4.9
6.4
4.5
3.3
2.8
18.4
15.0
17.6
14.2
21.0
18.8
12.8
13.7
14.5
13.5
16.4
9.6
Note: All prices are adjusted to 1990 constant price.
Source: Economic Planning Board, Report on mining and manufacturing, various issues.
Bank of Korea, Input-Output Table, various issues.
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Table II-6. Factor intensity by industry group classified by trade group, 1980-90,
manufacturing, Korea
(Capital intensity, capital per
employee
(one million won, per cent)
Annual growth rates
Capital/output Capital/employees
1980 1990 1980-90 1980 1990 1980-90
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
0.356
0.354
0.320
0.387
0.576
0.311
0.431
0.389
0.400
0.385
0.434
0.481
1.9
0.9
2.2
-0.1
-2.8
4.4
8.0
5.3
4.4
6.3
11.6
12.1
25.5
17.8
13.2
21.0
32.8
39.6
12.3
12.9
11.7
12.7
10.9
12.6
(Labour-intensity) (Man-year per one million won, per cent)
1970 1975 1980 1985 1990
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
0.102
0.153
0.176
0.120
0.092
0.067
0.103
0.111
0.091
0.053
0.044
0.067
0.073
0.061
0.050
0.030
0.044
0.057
0.036
0.024
0.017
0.022
0.030
0.018
0.013
Annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Exporting industries
   Light industries
   Heavy industries
Import-competing industries
Domestically-oriented industries
-7.9
-7.7
-8.8
-5.5
-10.3
-9.9
-8.0
-8.2
-8.0
-7.6
-1.4
-9.1
-7.4
-8.0
-4.7
-10.2
-13.7
-6.3
-11.0
-13.2
-12.0
-12.5
-11.0
-8.1
-8.6
-9.3
-8.4
-9.0
-9.2
-8.3
(Productivity) (million won per employee, per cent)
1970 1975 1980 1985 1990
All manufacturing
Exporting industries
  Light industries
  Heavy industries
Import-competing industries
Domestically-oriented industries
4.0
2.5
2.2
3.2
4.9
6.0
5.1
3.4
3.2
4.0
6.2
8.1
7.3
5.4
5.0
5.9
5.8
11.9
annual
growth rate
11.8
8.4
6.5
10.4
13.5
18.8
23.8
18.4
13.1
22.0
28.3
33.8
All manufacturing
  Exporting industries
  Light industries
  Heavy industries
Import-competing industries
Domestically-oriented industries
(1970-75)
4.8
6.5
7.6
4.2
5.1
6.2
(1975-80)
7.5
9.3
9.3
8.2
-1.3
7.9
(1980-85)
10.0
9.4
5.7
12.1
18.3
9.6
(1985-90)
15.1
16.9
15.0
16.1
15.9
12.5
(1970-90)
9.3
10.4
9.3
10.1
9.2
9.0
Note:   All prices are adjusted to 1990 constant price.
Source:   Economic Planning Board, Report on Mining and Manufacturing, various issues.
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Trends II-7. Share of output, export and import and their growth rate by industry groups
classified by production technology, manufacturing, 1970-90, Korea
(Output) (per cent)
1970 1975 1980 1985 1990
All manufacturing 100.0 100.0 100.0 100.0 100.0
Physical Capital Intensive 48.4 47.2 49.2 43.5 35.0
Human Capital Intensive 20.6 21.3 24.3 33.0 43.4
Physical Labour Intensive 30.9 31.5 26.6 23.5 21.5
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1070-90)
All manufacturing 22.8 16.8 10.9 17.6 16.9
Physical Capital Intensive 22.1 17.7 8.2 12.6 15.1
Human Capital Intensive 23.5 19.9 17.9 24.3 21.4
Physical Labour Intensive 23.2 12.9 8.3 15.5 14.8
(Export) 1970 1975 1980 1985 1990
All manufacturing 100.0 100.0 100.0 100.0 100.0
Physical Capital Intensive 14.9 16.2 16.4 17.8 15.6
Human Capital Intensive 10.8 24.9 32.0 40.2 45.9
Physical Labour Intensive 74.3 58.9 51.6 42.0 38.5
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing 63.5 -0.4 6.7 13.7 18.6
Physical Capital Intensive 66.2 -0.0 8.4 10.8 18.9
Human Capital Intensive 93.2 4.7 11.7 16.8 27.5
Physical Labour Intensive 56.1 -3.0 2.5 11.7 14.7
(Import) 1970 1975 1980 1985 1990
All manufacturing 100.0 100.0 100.0 100.0 100.0
Physical Capital Intensive 49.3 36.2 37.6 37.2 35.9
Human Capital Intensive 44.4 55.3 54.5 52.7 53.8
Physical Labour Intensive 6.3 8.5 7.9 10.1 10.3
annual growth rate of import
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing 36.7 -3.5 3.7 18.4 12.8
Physical Capital Intensive 28.5 -2.8 3.4 17.6 11.0
Human Capital Intensive 42.8 -3.8 3.0 18.9 13.9
Physical Labour Intensive 45.2 -5.0 8.9 18.9 15.6
Note: All prices are adjusted to 1990 constant price.
Source: Economic Planning Board, Report on Mining and Manufacturing, various issues, Bank of Korea, Input-
Output Table, various issues.
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Table II-8. Factor intensity by industry group classified by production technology,
manufacturing, 1980-90, Korea
(Capital coefficient, fixed asset per employee) (one million won, per cent)
capital/output capital/employees
annual growth rates annual growth rates
1980 1990 1980-90 1980 1990 1980-90
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
0.36
0.35
0.42
0.32
0.43
0.51
0.39
0.39
1.9
3.8
-0.7
2.2
8.0
17.9
6.3
4.4
25.5
55.5
23.0
13.4
12.3
12.0
13.7
11.7
(Labour Coefficient) (man-year per one million won, per cent)
1970 1975 1980 1985 1990
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
0.102
0.058
0.119
0.158
0.067
0.032
0.086
0.109
0.044
0.019
0.066
0.071
0.030
0.014
0.033
0.057
0.017
0.009
0.017
0.029
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
-7.9
-11.5
-6.3
-7.2
-8.0
-9.3
-5.3
-8.0
-7.4
-6.7
-12.8
-4.5
-11.0
-7.8
-12.6
-12.3
-8.6
-8.9
-9.3
-8.0
(productivity) (million won per employee, percent)
1970 1975 1980 1085 1990
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
4.0
7.3
3.6
2.3
5.1
10.3
4.5
3.1
7.3
14.3
6.0
4.9
11.8
23.0
11.9
6.6
23.8
40.8
25.1
13.7
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
4.8
6.9
4.3
6.5
7.5
6.9
5.8
9.4
10.0
9.9
14.9
6.0
15.1
12.1
16.0
15.7
9.3
9.0
10.1
9.3
Note: All prices are adjusted to 1990 constant price.
Productivity = Value added/employees
Source: Economic Planning Board, Report on Mining and Manufacturing, various issues.
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Table III-1. Employment and employment elasticity by industries, manufacturing, 1970-90, Korea
(Employment) (percent,
person)
1970
(A)
1975 1980 1985 1990
(B)
(1990-70)
(B-A)
31 Food, Beverage, Tobacco
32 Textile, Apparel, Leather
33 Wood and Furniture
34 Paper and Printing
35 Chemicals, Petroleum
36 Non-metallic mineral
products
37 Iron, Steel, Non-ferrous
metal
38 Machinery
  381 fabricated metal
  382 machinery
  383 electronics
  384 transport equipment
  385 optical and precision
39 Other manufacturing
All manufacturing
  All
13.3
32.0
5.3
5.8
12.1
4.8
3.9
17.4
4.0
2.8
4.7
5.2
0.7
5.4
100.0
786532
9.7
36.0
3.5
4.8
13.1
3.8
3.4
21.6
3.6
3.4
9.6
3.8
1.2
4.0
100.0
1456192
9.1
28.3
2.9
4.2
12.7
4.0
4.3
31.2
4.1
7.4
12.8
5.5
1.5
3.3
100.0
2081427
7.3
28.1
2.7
4.4
13.2
4.5
4.1
31.1
5.3
5.1
12.2
7.3
1.5
3.9
100.0
2395430
6.8
21.7
2.8
4.4
14.3
4.2
4.0
38.5
5.9
7.0
16.0
8.1
1.5
3.0
100
2988627
-6.5
-10.3
-2.5
-1.4
2.2
-0.6
0.1
21.1
1.9
4.2
11.3
2.9
0.8
-2.4
0
(Employment Elasticity)
1970-75 1975-80 1980-85 1985-90 1970-90
31
32
33
34
35
36
37
38
  381
  382
  383
  384
  385
39
All
.4105
.5833
.4440
.5648
.5301
.4195
.3964
.6983
.5804
.5825
.8633
.3261
.7839
.5951
.5751
.4659
.2165
.3004
.2615
.3740
.3925
.4955
.7368
.4485
2.8333
.5808
.7556
.4967
.2000
.4427
-.1967
.3458
-.6155
.3139
.4474
.6299
.1828
.1453
.4674
-.1268
.1089
.4102
.2963
.4677
.2470
.2657
-.0547
.1978
.2470
.4972
.1571
.2528
.3644
.2685
.3821
.4330
.3059
.2027
‘.0422
.2640
.2774
.3388
.3355
.3432
.4737
.3680
.3681
.4931
.4271
.4630
.5569
.4474
.5031
.2651
.4071
Source: Economic Planning Board, Report on manufacturing and Mining, various issues.
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Table III-2. Components of manufacturing employment changes, 1970-90, Korea
(in  1,000 person, ratio)
Total Employment Change Component of employment change
Number of employment and Ratio to 1990 Employment
Industry
KSIC Code
Domestic
Consumption
Net Foreign
Trade (A-B)
Technological
Change
Export
(A)
Import
(B)
All
Manufacturing
1970-1990
1980-1990
1970-1980
By Sector
(KSIC industry
code)
31
32
33
34
35
36
37
38
39
3318
(3.9)
1658
(0.7)
1660
(1.9)
212
(1.1)
881
(5.0)
65
(1.4)
126
(2.2)
358
(3.8)
142
(2.7)
157
(5.3)
1311
(9.0)
50
(0.6)
15870
(18.1)
6062
(2.4)
3942
(4.5)
1954
(10.3)
1178
(6.7)
366
(7.6)
1004
(17.2)
1847
(19.4)
879
(16.5)
983
(33.0)
7816
(53.6)
379
(4.7)
115
(0.1)
-28
(-0.0)
172
(0.2)
-103
(-0.5)
775
(4.4)
-49
(-1.0)
-95
(-1.6)
-231
(-2.4)
-36
(-0.7)
-29
(-1.0)
-165
(-1.1)
217
(2.7)
-12668
(-14.4)
-4375
(-1.7)
-2454
(-2.8)
-1639
(-8.7)
-1072
(-6.1)
-252
(-5.3)
-783
(-13.4)
-1258
(-13.2)
-797
(-26.8)
-6340
(-43.5)
-546
(-6.7)
3332
(3.8)
2483
(1.0)
849
(1.0)
75
(0.4)
957
(5.4)
8
(0.2)
41
(0.7)
207
(2.2)
47
(0.9)
131
(4.4)
1965
(13.5)
299
(3.7)
3217
(3.7)
2540
(1.0)
677
(0.8)
178
(0.9)
182
(1.0)
57
(1.2)
136
(2.3)
439
(4.6)
83
(1.6)
160
(5.4)
2130
(14.6)
83
(1.0)
Note: () mean the ratio of employment change to 1970 employment.  Of course, it means the ratio of employment change
to 1980 employment in case of 1980-90 changes.
Source: Bank of Korea, Input-Output Tables, various issues.
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Table III-3. Share of employment by industry groups classified by trade, manufacturing,
1970-99, Korea
(per cent)
1970 1975 1980 1985 1990
All manufacturing
exporting industries
  light industries
  heavy industries
import-competing
industries
domestically-oriented
industries
100.0
54.9
37.4
17.4
6.5
38.7
100.0
61.8
40.0
21.8
7.6
30.5
100.0
59.3
31.6
27.7
11.7
29.0
100.0
63.0
32.2
30.8
9.2
27.7
100.0
61.0
24.8
36.2
11.4
27.7
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
exporting industries
  light industries
  heavy industries
import-competing
industries
domestically-oriented
industries
13.1
15.8
14.6
18.3
16.9
7.9
7.4
6.5
2.5
12.7
17.0
6.3
2.7
4.0
3.1
4.9
-2.1
1.8
4.6
4.0
-0.7
8.1
9.1
4.6
6.9
7.5
4.7
10.9
9.9
5.1
Source: Economic Planning Board, Report on Mining and Manufacturing, various issues.
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Table III-4. Share of employment by industry groups classified by production
technology, manufacturing, 1970-99, Korea
(per cent)
1970 1975 1980 1985 1990
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
100.0
27.8
24.2
48.0
100.0
22.2
27.2
50.7
100.0
21.4
35.9
42.7
100.0
19.7
36.1
44.2
100.0
18.9
43.5
37.6
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-90)
All manufacturing
Physical Capital Intensive
Human Capital Intensive
Physical Labour Intensive
13.1
8.1
15.7
14.3
7.4
6.7
13.5
3.8
2.7
1.0
2.8
3.4
4.6
3.8
8.6
1.3
6.9
4.9
10.1
5.6
Note: This survey data does not include working proprietor and unpaid family workers.   Moreover, it covers only firms
with five or more workers.   So these figures are different from the employment figures based on the Population
Census Survey of Table IV-1.
Source: Economic Planning Board, Report on Mining an Manufacturing, various issues.
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Table III-5. Regression of employment growth on skill measures, manufacturing, Korea
(Independent variable = Share of Non-Production Worker)
EG7075 = 0.712 - 1.170*NER70;  t= -1.232 R=square= 0.0551 N=28
EG8075 = 0.267 + 0.331*NER75;  t= 0.454 R=square=0.0079 N=28
EG8085 = 0.306 - 1.099*NER80;  t= -1.885 R=square=0.1202 N=28
EG8590 =-0.093 + 1.538*NER85; t= 3.279 R-square=0.2925 N=28
(Independent variable = Share of Scientists and Engineers)
EG7075 = 0.055 + 0.071*SE70;  t= 0.200 R-square=0.0018 N=28
EG8075 = 0.029 + 0.205*SE75;  t= 0.652 R-square=0.0174 N=28
EG 8085 = 0.011 - 0.106*SE80;  t= 0.324 R-square=0.0042 N=28
EG 8590 = 0.011 + 0.257*SE85; t= 2.380 R-square=0.1848 N=28
(Independent variable = Level of Education)
EG7075 = 0.076 - 0.001*EDU70;  t= -0.223 R-square = 0.0022 N=28
EG8075 =-0.011 +0.004*EDU75;  t=  0.806 R-square = 0.0263 N=28
EG8085 = 0.076 - 0.006*EDU80;  t= -1.151 R-Square = 0.0503 N=28
EG8590 =-0.121 + 0.013*EDU85;  t= 3.398 R-square= 0.3160 N=28
Notes: EG7075 = log (employment in 1975)-log (employment in 1970)
NER70 = share of non-production worker to total employment in 1970
SE = share of scientists and engineers to total employment
EDU = schooling years
Notes: Each regression is weighted by employment share of each industries to total manufacturing employment
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Table IV-1. Workers by occupation, all industries, 1970-93, Korea
(In person, per cent)
Year Total Professional
Technician
Administration
Jobs
Clerical
Jobs
Sales Jobs Service Jobs Agr. For. &
Fishing Jobs
Production
Jobs
1970
1975
1980
1985
1990
1991
1992
1993
9618(100.0)
11692(100.0)
13684(100.0)
14970(100.0)
18085(100.0)
18612(100.0)
18961(100.0)
19253(100.0)
4.8
3.6
5.3
7.3
8.7
9.2
10.0
10.3
6.0
6.4
9.3
11.5
13.0
13.3
14.4
15.0
12.4
13.0
14.5
15.5
14.5
14.6
14.9
15.9
6.4
7.1
7.9
10.8
11.2
11.5
11.5
12.3
50.2
45.9
34.0
24.6
17.8
16.4
15.6
14.6
20.2
24.1
29.0
30.3
34.8
35.0
33.6
31.9
Source:  Economic Planing Board, Yearbook of Korean Statistics, various issues.
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Table IV-2.  Changes in skill composition, manufacturing, 1971-1990, Korea
(Per cent)
1971 1976 1980 1985 1990
(Occupational Composition)
Professional and Technical
Workers
  Scientist and Engineer
Administrative and  
Managerial Workers
Clerical and Related Workers
Sales and Service Workers
Production and Related  
Workers
4.1
(3.6)
0.5
8.0
2.7
84.7
1.9
(1.5)
3.3
10.1
2.6
82.1
2.0
(1.5)
2.7
14.6
2.4
78.4
4.0
(3.5)
2.6
15.1
2.7
75.6
5.2
(4.4)
3.9
19.2
3.2
68.5
(Job Requirements)
High skill job
Non-production high skill job
Production high skill job
Workers with skill license
  non-production
  production
7.9
5.8
10.6
n.a
n.a
n.a
7.7
6.2
17.6
n.a
n.a
n.a
7.6
6.6
22.4
6.4
0.9
5.6
15.0
10.7
22.3
7.5
1.0
6.5
20.1
15.2
23.0
8.8
1.2
7.6
(Human Capital)
Education
Tenure
Job experience
  (non-production worker)
Education
Tenure
Job experience
  (production worker)
Education
Tenure
Job Experience
8.76
2.67
10.76
11.42
3.89
13.55
8.27
2.46
10.26
9.10
2.29
10.66
12.39
3.19
13.27
8.39
2.10
10.09
9.47
2.50
11.63
12.47
3.56
13.52
8.64
2.21
11.11
10.31
3.02
12.55
12.75
4.25
13.78
9.52
2.62
12.15
11.08
3.90
14.42
13.08
4.52
13.20
10.16
3.61
14.98
No. of Workers n.a 1021423 1997719 2396847 3138031
Data Source:  Ministry of Labour, Occupational Wage Survey, various micro-data.
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Table IV-3.  Share of non-production workers by industries, manufacturing, 1970-90,
Korea
(Per cent)
1970 1975 1980 1985 1990
31  Food, Beverage, Tobacco
32  Textile, Apparel, Leather
33  Wood and Furniture
34  Paper and Printing
35  Chemicals, Petroleum
36  Non-metallic mineral products
37  Iron, Steel, Non-Ferrous metal
38  Machinery
      381  fabricated metal
      382  machinery
      383  electronics
      384  transport equipment
      385  optical and precision
39  Other Manufacturing
All manufacturing
17.7
8.5
10.1
22.2
21.0
15.0
17.6
14.3
(11.7)
(12.5)
(14.2)
(17.8)
(11.5)
8.1
13.8
22.8
9.0
14.0
22.5
20.0
16.5
18.5
15.4
(14.1)
(15.4)
(13.4)
(22.4)
(14.2)
9.1
14.6
23.2
11.6
16.9
25.8
20.8
18.3
18.2
20.4
(18.8)
(22.6)
(18.4)
(24.3)
(15.5)
13.1
17.9
23.2
12.2
16.4
31.0
21.3
19.5
21.3
22.7
(20.6)
(25.6)
(21.8)
(24.7)
(17.2)
13.5
19.2
27.9
16.3
19.1
34.4
23.6
23.0
25.0
26.3
(26.1)
(29.8)
(23.8)
(27.9)
(27.0)
20.2
23.6
Source:  Economic Planning Board, Report on Mining and Manufacturing, various issues.
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Table IV-4.  Changes in share of employment by industries, manufacturing, 1970-90, Korea
production workers non-production worker (Per
cent)
1970 1990 1970 1990
a b b-a a b b-a
31  Food, Beverage, Tobacco
32  Textile, Apparel, Leather
33  Wood and Furniture
34  Paper and Printing
35  Chemicals, Petroleum
36  Non-metallic mineral       
 products
37  Iron, Steel, Non-ferrous
      metal
38  Machinery
      381 fabricated metal
      382 machinery
      383 electronics
      384 transport equipment
      385 optical and precision
39  Other Manufacturing
All
12.7
33.9
5.5
5.2
11.1
4.7
3.7
17.3
4.1
2.9
4.7
5.0
0.7
5.8
100.0
78150
6.5
23.8
2.9
3.8
14.4
4.2
4.0
37.2
5.7
6.4
16.0
7.7
1.4
3.2
100.0
2278809
-6.2
-10.1
-2.6
-1.4
3.3
-0.5
0.2
19.9
1.6
3.6
11.3
2.7
0.8
-2.6
0.0
1600659
17.0
19.8
3.9
9.3
18.5
5.2
5.0
18.1
3.4
2.6
4.8
6.7
0.5
3.2
100.0
108482
8.1
15.1
2.2
6.4
14.4
4.1
4.3
42.9
6.5
8.8
16.2
9.6
1.7
2.6
100.0
705045
-9.0
-4.8
-1.6
-2.9
-4.1
-1.1
-0.7
24.8
3.1
6.3
11.4
2.9
1.2
-0.6
0.0
596563
Source:  Economic Planning Board,  Report on manufacturing and Mining, various issues.
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Table IV-5:  Employment and wage share of non-production workers by industries,
manufacturing, 1970-90, Korea
(Share of Non-Production Workers to Total Employment)                                                                                  (%)
1970 1975 1980 1985 1990
All manufacturing
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented
industries  
13.8
10.0
8.5
13.4
16.9
18.6
14.6
10.7
9.0
13.8
18.1
21.7
17.9
14.5
11.8
17.6
22.8
22.9
19.2
15.9
12.4
19.6
24.4
25.0
23.6
20.5
16.8
23.0
29.0
28.3
annual growth rate
(1970-75) (1975-80) (1980-85) (1985-90) (1970-
90)
All manufacturing
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented
industries
1.16
1.23
1.14
0.59
1.28
3.16
4.15
6.29
5.57
4.98
4.74
1.11
1.41
1.87
1.00
2.17
1.44
1.72
4.24
5.24
6.36
3.31
3.46
2.53
2.73
3.64
3.49
2.75
2.72
2.12
(Share of Non-production workers’ wage to total employees’ remuneration)                                                            (%)
1970 1975 1980 1985 1990 growth rate
(1970-90)
All manufacturing
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented
industries
25.9
21.1
18.5
25.1
27.1
30.9
26.7
22.3
19.9
25.9
26.5
33.3
27.8
24.1
20.2
28.0
30.6
32.8
28.0
24.5
19.9
28.1
30.9
33.5
28.7
26.2
21.2
28.8
31.5
32.2
0.50
1.09
0.68
0.71
0.74
0.20
Source:  Economic Planning Board, Report on manufacturing and Mining, various issues.
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Table IV-6.  Skill composition by industry groups classified by trade, manufacturing, 1976-
90, Korea
(Per cent)
1976 1980 1985 1990
1)  Occupational Composition
share of scientist and engineer
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
share of non-production workers
exporting industries
  light industries
  heavy industries
importing-competing industries
domestically-oriented industries
1.08
(0.60)
(1.87)
3.42
2.32
13.35
(12.42)
(14.87)
29.05
27.96
1.37
(0.37)
(2.56)
3.37
1.72
17.35
(13.22)
(22.26)
29.54
29.94
2.91
(0.50)
(5.71)
7.42
3.63
19.65
(14.94)
(25.10)
34.87
32.97
3.87
(0.56)
(6.85)
9.04
3.60
26.92
(21.76)
(31.56)
41.81
38.33
2)  Job-Related Skill
share of high-skill jobs
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
share of high-skill non-
production jobs
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
share of high-skill production
jobs
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
share of workers with skill
license
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
share of production workers
5.84
(4.83)
(7.50)
15.08
11.00
4.46
(3.73)
(5.65)
12.60
9.64
19.32
(3.48)
(45.35)
45.04
5.47
n.a
n.a
n.a
n.a
n.a
6.29
(3.84)
(9.21)
11.34
9.82
4.93
(3.63)
(6.47)
10.17
9.52
26.33
(5.72)
(50.85)
44.39
5.46
4.50
(1.59)
(7.96)
11.61
9.67
12.59
(8.31)
(17.53)
22.86
18.47
8.64
(5.44)
(12.34)
17.30
13.70
24.55
(8.50)
(43.12)
43.66
8.98
6.03
(2.09)
(10.60)
14.44
9.06
17.13
(12.04)
(21.70)
30.56
22.91
12.51
(8.51)
(16.09)
23.74
18.35
25.64
(6.85)
(42.50)
40.17
9.11
7.51
(2.39)
(12.10)
15.26
9.23
39
(Per cent)
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
share of  non-production
workers with license
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
3.79
(1.44)
(6.58)
9.78
8.77
0.71
(0.15)
(1.38)
1.83
0.91
5.19
(1.92)
(8.98)
12.29
8.08
0.84
(0.17)
(1.63)
2.15
0.98
6.54
(2.23)
(10.40)
12.72
8.16
0.97
(0.16)
(1.69)
2.54
1.06
3)  Human Capital
years of education
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
years of job experience
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
years of tenure
exporting industries
  light industries
  heavy industries
import-competing industries
domestically-oriented industries
8.76
(8.32)
(9.47)
10.30
9.79
9.41
(8.97)
(10.12)
13.04
13.59
2.02
(1.94)
(2.16)
2.71
2.96
9.17
(8.61)
(9.84)
10.29
9.96
10.21
(9.48)
(11.07)
13.55
14.60
2.22
(2.17)
(2.27)
2.95
3.10
10.05
(9.46)
(10.73)
11.16
10.71
11.31
(10.63)
(12.09)
13.73
15.36
2.64
(2.26)
(3.06)
3.52
3.85
10.88
(10.19)
(11.45)
11.86
11.27
13.52
(13.97)
(13.13)
14.28
16.68
3.50
(3.08)
(3.89)
4.07
4.81
Date Source:  Ministry of Labour, Occupational Wage Survey, various micro-data.
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Appendix Table-1:  Definitions of Skill Measures
I. Various Skill Measures
1) Occupational Composition Measures
*  the share of Non-Production worker to total employment
*  the share of Non-Production worker to wage payments
*  the share of Scientist and Engineers to total employment
2) Job-Requirements Measures
*  the share of High Skill Jobs to total employment
*  the share of Non-Production High Skill Jobs to total employment
*  the share of Production High Skill Jobs to total employment
*  the share of Workers with Skill License to total employment
*  the share of Non-Production Worker with Skill License to total employment
*  the share of Production Worker with Skill License to total employment
3) Human Capital Measures
*  Education
*  Job Experience
*  Tenure
II. Definition of Skill Measures
Scientists and Engineers are those who work for the research and development of products and
production process technically and scientifically.
High Skill Jobs are highly ranked 30 per cent of all 236 jobs when indexed by ‘job complexity’
within manufacturing sector.  Production High Skill Jobs are highly ranked 20 per cent
of all 106 production jobs when indexed by ‘job complexity’ within manufacturing sector.
Non-Production High Skill Jobs are highly ranked 30 per cent of all 130 jobs when
indexed by ‘job complexity’ within manufacturing sector.
*  Job complexity index is artificially created by factor analysis of 46 job characteristics just like
in Miller, K.A., Treimen, D., Cain, P., and Roos, P. (1980), Form, W.A. (1987), Howell
and Wolff (1992), McLaughlin, S.D. (1978), Rumberger, R.W. (1981).  Job
characteristics are provided by Dictionary of Occupational Tital (‘Research on Jobs’, and
‘Standard Job Characteristics’), Ministry of Labour, Korea.  This job complexity index is
considered direct measure of skill contents of jobs and occupations.
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3) Workers with Skill License are those with skill license of Chief Technician, Technician I,
Technician II and Chief Craftsman, Craftsman I, Craftsman II.  Non-Production Workers
with Skill License are those with skill license of Chief-Technician, Technician I,
Technician II.  Production Workers with Skill License are those with skill license of Chief
Craftsman, Craftsman I, Craftsman II.
*  Skill License Grade in Korea
Technician Sector:  skill license for non-production workers
Chief technician
Technician I
Technician II
Craftsman Sector:  skill license for production workers
Chief Craftsman
Craftsman I
Craftsman II
Assistant craftsman
4) Education  means schooling years
the schooling years of primary school graduates is 6 years
the schooling years of secondary school graduates is 9 years
the schooling years of high school graduates is 12 years
the schooling years of technical college graduates is 14 years
the schooling years of college or university graduates is 16 years
5) Job Experience means ‘Age-Education-6'
6) Job Tenure means the service years at the same company  
III. Classification of Jobs into Various Skill Measures
Skill measures Korean Standard Occupational Code (KSOC)
Scientist and engineer 011, 012, 013, 021, 022, 023, 024, 025, 026, 027, 028, 029, 043, 051,
052, 053, 081, 082, 083, 014, 031, 032, 033, 034, 035, 036, 037, 038,
039, 054, 084
High skill jobs 011 012 013 021 022 023 024 035 026 027 028 029 031 032 033 034 035
036 037 038 039 041 042 043 051 052 054 061 062 065 066 067 068 069
071 072 076 079 082 083 084 090 110 132 134 139 149 159 161 162 163
171 173 174 179 191 195 199 211 212 219 300 310 353 359 422 431 432
442 443 700 832 833 844 861
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Non-production high skill jobs
011 012 013 021 023 024 025 026 027 028 029 031 032 033 034
035 036 037 038 039 041 042 043 051 052 054 061 062 065 066
067 068 069 071 072 076 079 082 083 084 090 110 132 139 149
159 161 162 163 191 195 199 211 212 219 300 310 353 359
Production high skill jobs
700 745 782 791 832 833 834 835 841 842 843 844 849 852 853
854 855 856 857 861 862 871 872 873 925 969
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Figure II-1:Factor Intensity in Manufacturing, 1977-90, Korea
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